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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
6/18/2010 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 29 is rejected under 35 U.S.C. 102(b) as being anticipated by US Pat. No. 
6,089,103 to Smith ("Smith '103"). 

4. Smith '103 discloses: 

In reference to Claim 29 

A method of measuring a blood flow rate, the method comprising: passing a 
guide wire (2) through an indicator lumen (interior of catheter body) in an elongate 
catheter body (14) to pass a portion of the guide wire through a terminal port ("distal 
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opening") of the indicator lumen; passing the indicator through the indicator lumen to 
pass from the elongate catheter body through the terminal port and an injection port 
(16) intermediate the terminal port and a proximal end of the catheter body (see col. 5 
lines 10-20); sensing the indicator intermediate the terminal port and the injection port 
along a direction of blood flow (see Fig. 3, the sensor 4 is located intermediate the 
terminal port and the injection port at least in a direction orthogonal to the longitudinal 
axis of the catheter 14; note that the sensing occurs along a direction of blood flow 
because the sensor extends along the direction of blood flow); and calculating the blood 
flow rate based on passage of the indicator through the terminal port (col. 4 lines 20-40; 
note that because the transit time is used to calculate the flow rate, and the passage of 
indicator through the terminal port is used to determine the transit time, the blood flow 
rate is calculated a as a function of its passage through the terminal port). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 14, 17, 19, 20, 28, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Pat. No. 6,089,1 03 to Smith ("Smith '1 03") US in view of Pat. No. 
6,343,514 to Smith ("Smith '514"). 

In reference to Claim 14 
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Smith '103 discloses a method of measuring a blood flow rate, the method 
comprising: passing a guide wire (2) through an indicator lumen (interior of catheter 
body) in an elongate catheter body (14) to pass a portion of the guide wire through a 
terminal port ("distal opening") of the indicator lumen; passing the indicator through the 
indicator lumen to pass from the elongate catheter body through the terminal port and 
an injection port (16) intermediate the terminal port and a proximal end of the catheter 
body (see col. 5 lines 10-20); distinguishing an amount of the indicator passing through 
the terminal port from an amount of the indicator passing through the injection port (note 
that by causing some of the indicator to be expelled through the side injection ports and 
some through the terminal port, the method "distinguishes" between these amounts at 
least in the sense that the amounts are directed in different manners) and calculating 
the blood flow rate (see col. 5 line 60 - col. 6 line 1 ). However, it is unclear whether 
Smith '103 calculates the blood flow rate as a function of the amount of indicator 
passing through the terminal port. Smith '103 does however note that the flow 
parameter is calculated similarly to the method found in WO 97/27802, of which Smith 
'514 is a continuation (col. 5 lines 60-65). 

Smith '514 discloses using the total volume of injected indicator to calculate the 
blood flow rate (see col. 7 lines 20-44). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to have similarly used the total volume 
of injected indicator to determine the blood flow rate, as Smith '103 explicitly states that 
this method "is suitable for the determination of the so called Coronary Fractional 
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Reserve (CRF)" (col. 5 lines 60-63), and Smith '103 uses the blood flow rate to calculate 
CFR. 

Because the total volume of indicator (i.e. the amount of indicator) is used to 
calculate the blood flow rate, the blood flow rate is calculated as a function of the 
amount of the total indicator. Because the amount of the total indicator is a function of 
the amount of indicator passing through the side ports and the terminal ports, the blood 
flow rate is likewise calculated as a function of the amount of the indicator passing 
through the terminal port. 

In reference to Claim 17 

Smith '103 in view of Smith '514 discloses the method of claim 14 (see above) 
and Smith '1 03 further discloses passing the indicator through the indicator lumen to 
contact a portion of the guide wire (col. 4 lines 34-37). 

In reference to Claim 19 

Smith '103 in view of Smith '514 discloses the method of claim 14 (see above) 
and Smith '103 further discloses calculating the blood flow rate comprises 
compensating for a volume of the indicator passing through the terminal port (by using a 
total volume). 

In reference to Claim 20 

Smith '103 in view of Smith '514 discloses the method of claim 14 (see above) 
and Smith '103 further discloses the calculated blood flow rate is described by a 
relationship Q = (k(T b -Tj)*V(1-a))/S, where Q is the calculated blood flow rate, k is a 
coefficient related to thermal capacity of a measured flow and the indicator, T b is a 
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temperature of a measured flow prior to injection of the indicator, Tj is a temperature of 
the indicator prior to entering the measured flow, V is a volume of the indicator, S is an 
area under a temperature versus time curve resulting from a mixing of the indicator and 
a is a portion of the indicator passing through the terminal port, the calculated blood flow 
rate being a value provided by an appropriate selection of k, T b , Ti, V, S, and a. (Note: 
This limitation has been interpreted to essentially require that for the calculated flow 
value, the flow value calculated in claim 14 could be obtained by choosing appropriate 
values for the variables in the cited relationship. The "blood flow rate" calculated in 
claim 14 is essentially some numerical value, and any numerical value could be 
generated using the claimed relationship of claim 20 by selecting the appropriate 
combination of values for the parameters). 
In reference to Claim 28 

Smith '103 in view of Smith '514 discloses the method of claim 14 (see above) 
and Smith '103 further discloses comprising sensing the indicator intermediate the 
terminal port and the injection port along a direction of blood flow (see Fig. 3, the sensor 
4 is located intermediate the terminal port and the injection port at least in a direction 
orthogonal to the longitudinal axis of the catheter 14). 

In reference to Claim 30 

Smith '103 discloses a method of measuring a blood flow rate, the method 
comprising: passing a guide wire (2) through an indicator lumen (interior of catheter 
body) in an elongate catheter body (14) to pass a portion of the guide wire through a 
terminal port ("distal opening") of the indicator lumen; passing the indicator through the 
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indicator lumen to pass from the elongate catheter body through the terminal port and 
an injection port (16) intermediate the terminal port and a proximal end of the catheter 
body (see col. 5 lines 10-20); and calculating the blood flow rate (see col. 5 line 60 - 
col. 6 line 1 ). However, it is unclear whether Smith '1 03 calculates the blood flow rate 
as a function of a total volume of the indicator and a portion of the total volume passing 
through the terminal port. Smith '103 does however note that the flow parameter is 
calculated similarly to the method found in WO 97/27802, of which Smith '514 is a 
continuation (col. 5 lines 60-65). 

Smith '514 discloses using the total volume of injected indicator to calculate the 
blood flow rate (see col. 7 lines 20-44). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to have similarly used the total volume 
of injected indicator to determine the blood flow rate, as Smith '103 explicitly states that 
this method "is suitable for the determination of the so called Coronary Fractional 
Reserve (CRF)" (col. 5 lines 60-63), and Smith '103 uses the blood flow rate to calculate 
CFR. 

Because the total volume of indicator (i.e. the amount of indicator) is used to 
calculate the blood flow rate, the blood flow rate is calculated as a function of the 
amount of the total indicator. Because the total volume of indicator is a function of the 
amount of indicator passing through the side ports and the terminal ports, the blood flow 
rate is being calculated both as a function of the total volume of the indicator and a 
portion of the total volume passing through the terminal port (because the total volume 
of indicator is itself a function of the portion of the total volume passing through the 
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terminal port; specifically, the total volume is fairly described as Vtotal = Vterminal + 
Vside) . 

7. Claims 16 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Smith '103 in view of Smith '514 as applied to claim 14 above, and further in view 
of US Pat. No. 5,221,256 to Mahurkar ("Mahurkar"). 

In reference to Claims 16 and 18 

Smith '103 in view of Smith '514 discloses the method of claim 14 (see above) 
and Smith '103 further discloses passing the guide wire through the indicator lumen to 
increase a flow of the indicator through the injection port (as its presence would 
increase flow through these compared with a situation in which it was not there) but 
does not explicitly teach a reduced cross sectional area of the indicator lumen. 
Mahurkar teaches (see Fig. 4) a catheter with a fluid injection lumen with multiple ports 
(21 , 22). The injection lumen tapers and has a reduced cross-sectional area at its tip. It 
would have been obvious to one having ordinary skill in the art at the time of the 
invention to have modified the method of Smith '103 in view of Smith '514 by making the 
catheter with a similar tip and lumen configuration so that the distal tip would be more 
flexible and atraumatic as implicitly taught by Mahurkar. 

Response to Arguments 

8. Applicant's arguments, see pg. 6 last paragraph - pg. 7 first paragraph, with 
respect to claims 14, 20, and 29 have been fully considered and are persuasive. The 
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objection and rejections under 35 U.S.C. 112 second paragraph of 2/25/2010 has been 
withdrawn. 

9. Applicant's arguments filed 6/4/201 0 have been fully considered but they are not 
persuasive. In response to Applicants' assertion that "Smith does not disclose or 
suggest, among other things, distinguishing an amount of the indicator passing through 
the terminal port from an amount of the indicator passing through the injection port", the 
Examiner respectfully disagrees, because as noted above, the method of Smith '103, by 
causing these amounts to flow in different manners, "distinguishes" these amounts. 

1 0. In response to Applicants' assertion that "Smith does not disclose or suggest, 
among other things, sensing the indicator intermediate the terminal port and the 
injection port along a direction of blood flow", the Examiner respectfully disagrees, and 
submits that the limitation "sensing the indicator intermediate the terminal port and the 
injection port along a direction of blood flow" is fairly interpreted to require sensing the 
indicator intermediate the terminal port and the injection port and sensing along a 
direction of blood flow (i.e. the claim does not require, as apparently argued by 
Applicant, that the sensor is located intermediate the terminal port and the injection port 
along the direction of the blood flow). 

11. In response to Applicants' arguments that because "Smith does not distinguish 
the amount of saline expelled through the distal opening of its catheter from the amount 
of saline expelled through the side holes 16a, 16 in calculating its flow parameter", the 
Examiner notes that this is not claimed, and that as explained above, Smith '103 
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discloses "calculating the blood flow rate as a function of a total volume of the indicator 
and a portion of the total volume passing through the terminal port". 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN PANI whose telephone number is (571)270-1996. 
The examiner can normally be reached on Monday-Friday 7:30 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on 571-272-4726. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/JP/ 6/30/10 
/Max Hindenburg/ 
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